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(54) Push button switch 



(57) In a push button switch having a 
base plate ( 1 ) provided with at least 
one pair of fixed contact points (2) 
thereon and a flexible cover member. . 
13) having at feast one dome^like • 
portion (6) bn the inherW 
which is mounted a movable contact 
(4), an outwardly extending annular 
rib (7) surrounds the movable contact 



member (4) on the outside of the 
cover member (3). For engagement by 
the push button whereby over travel 
occurs as the central web 5 deflects. 
The ratio of the radial distance "b" 
between the outer periphery of the 
movable contact member (4) and the 
inner periphery of the rib (7) to the 
lieight "a" of protrusion of the 
movable contact member is stated to 
be iat least 1 .1 to provide a long 
service life. 
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Push button switch 



20 



smtch IS M ihe utmost impmtaiKe. '^"""*"*'="3-W«"lursb»yofthe|)ti5l, tSn 

movable contact member bonded tX inSr surfer. ^f .K '^'^^^ portion brings e 

15 switQh cover member is no longer poLTiE* el bv ant^ ^T' ^""^^ thrusting of the top of ,he 

causing a hard touch to the fingertip. P^^^ing force of the fingertip ^.JS ,s 

contact mernber which is bonded to the inwarfsu-Sce o7^! ^'''f'*'"' ^"^°""ding the movable 

. pusbujs <te top o, th, s»teh Mmto l="«"" ■»* »< to the 

50 and a movable contact member formed^S an iTeST ^^^'"S 3" ""twardly extending annS^ib- 
betv^een the outer periphery of the mTv?b£^romact mem^^^^^^^ °^ d'^taSS 

accornpanying drawings in whTchl ' <^-^be6 with reference to the 55 



eNSDOCID: <GB__2058462A_I_: 

BEST AVAILABLE COPY 



2 



GB 2 058 462 A 2 



pair of fixed contact points 2,2, provided on the surface of the base plate 1, a switch cover member 3 
made of an electrically insulating rubber sheet, and a movable contact member 4 formed, preferably, of 
an electrically conductive rubber bonded to the inner surface of the centre top flat 5 of the dome-like 
raised portion 6 of the switch cover member 3. The movable contact member 4 is in the form of a 
5 downwardly extending stud having a hdght "a" as is shown in Figure 1 . The switch cover member 3 Is 5 
provided with an outwardly extending ring-like rib 7 around the centre top flat 5 surrounding the 
movable contact member 4 and leaving a thin walled portion 8 between the movable contact member 4 
and the annular rib 7 having a radial width "b" as is indicated in Rgure 1 . Iri other words, the distance 
from the outer periphery of the movable contact member 4 to the inner periphery of the annular rib 7 is 

1 0 given by "b". 10 
The switch cover member 3 is pushed down at the rib 7 by a key or switch top 9, so that the 
switch cover member 3 is deformed first at the side surface of the dome-like raised portion 6 until the 
lower surface of the movable contact member 6 until the tower surface of the movable contact member 
4 comes to contact with the fjxied contact points 2,2, on the base plate 1 . During this stroke, the centre 

15 top flat 5 remains flat and undeforrhed. 15 
When the key top 9 is further pushed down beyond this critical contact point the movable contact 
member 4 is no longer downwardly movable so that the rib 7 is depressed down relative to the movable 
contact member 4 until the lower surface of the rub 7 comes into contact with the surface of the base 
plate 1 , as is shown in Figure 2. As is readily understood from this figure, the thin walled portion 8 

20 between the movable contact mernber 4 and the rib 7 is in a stretched state in this ultimate state of 20 
overstroke. 

Release of the pushing force on the key top 9 naturally restores the switch cover member 3 to its 
original undepressed state shown in Figure 1 in which the thin walled portion 8 is consequently in an 
unstretched state. Thus, the tin vyalled portion 8 is subjected to the repetition of stretching and 
25 contracting in each pushing operation of the push button switch so th£|t the elastic fatigue in this portion 25 
8 is the limiting factor for the durability of the piish button svyitch. ... 

In a key board switch panel used In caish registers, electric typewriters, computers and the like, the 
distance of movement during operation and/or the load to cause the overstroke must be adjusted in 
certain ranges from the standpoint of working efficiency as well as the health of the operators. For 
30 examplis; key board switch panels are usually designed so that the working load on the key top before 30 
the critical contact is in the range from 40 to 1 50 g, the load of overstroke at the moment when the 
lower surface of the ring-wise rib Is near to contact with the base plate is in the range frorn 70 to 200 g 
and the distance of the overstroke is iri the range frorh 1 .0 to 2;5 mm. 

The above described desired conditionisf are largely determined by the form and material of the 
35 switch cover rnernber 3. For example, the hardness of the rubbery etiastomerfpr the switch cover 35 
member 3 is preferably in the range fr^bm 30 to 70 by the. JIS^s^^^ 

Furthermore, the thickness bf the thiri walled portion 8 should be in the range from 0.1 5 to 0.50 mm in 
order that the load for the overstroke is in the above speciiFied pjerferable range. 

In carrying out extensh/e investigations for improving the touch of pushing as well as the durability 

40 of the push button switches of the above described type, it was found that the niost determinative 40 
parameter for the above purpose is the ratio of the distance "b" from the outer periphery of the inwardly 
protruded movable contact member 4 to the innier periphery of the outwardly protruded rib 7 to the 
height of the protrusion '*a*V of the rhovable contact member 4. 

Accordingly, a durability test of push button switches having varied values: of the b/a ratio above 

45 rnentloried was conducted to give the results set out in the table below, from which it is; very.apparerit 45 
that the valui9 df -the b/a ratio of 1 :1 is critical in orderthat the push button switch has a durability in 
exdess of 5,000,000 operations or finbre. The results are also plotted in Figure 3 from vvhich. the same 
cdridlusipn can be reached that the value of the b/a ratio should be at least 1 :1 or, preferably, 1 :2. . 
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Results of DuraWllty Test 





Degree of 
stretching 




Operation durability (x 10* times) 


D/a 


% 
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0.6 




15 


23 


18 


15 


15 


0J8 


60 


38 


42 


36 


51 


43 


l.Q- 


41 


89 


103 


85 


93 


110 


1.1 


37 


500 


550 


530- 


520 


560 


1,2 


30 


905 


' 870 


860 


920 


900 


1.3 


25 


1110 


1150 


1350 


1250 


1200 


1,4 


23 






* 


* 


♦ • 



Notel: Thesymbol intermption of measurement at 14.000.000 times 

nng-w.se rib 7 is rvot formed as a centre top flal Sutfs !lnrw^ ^ ^ * ^"^ *6 

5 is raised higher above the movable (^^Ict rnfmSr 4 Hit l""""^- °' '""""^^ "° ^^^^ ^^-^ ""b 7 
equally applicable to these rnodete soTafthe rTdt; J^^^^^ 

movable contact rnember 4 to the inrierDen-Dherv of ^ ^ fr?/" the outer periphery of the 

CLAIMS 

'^ea3tJn^p''JrtfS"c::;:2^ 

electrically insulating rubblrv^^mer^^l^f^l^^^^^ an 

* raised portion over foced^omSSon 5' Zs^ltet^^V' ""^f'" ^ ''''' ''"'"^-'ite 
top of the dome-like raised portion ha«7nTarou4aX jxi^^ ^""^ ^ ^^''T therebetween, the 

20 member formed of an electrically SSrSri^ltl ^ ^"^ ^ ""o^^^e ^ta« 

• top of the dome-like raised S^XT^S^l^J^^^^^ '° ^•'^ '""^^ surface of the 
fixed contact points on the base7a?e the^^o of Z rad^Sf.t "T'* '""'^^'^ ^^^^fr*"" ^^e 
movable contact member and the inn; Deriohe^ 2th^ ^ -u ^ Periphery of the 
movable contact member being at least 11 " *° ^""^ projecting height of the 

4. A switch according o claim ' sttSant X a^sTJJ '^^^^^^ ^ 1"" '"'^^^'^'^ ^"""^'^ t°P- 

accompanying draw^ings. substantially as descnbed with reference to any of the 
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